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n (57)Abstract: 



PROBLEM TO BE SOLVED: To obtain a loudspeaker which is easily designed 
and has full acoustic amplifying effect. 

SOLUTION: The loudspeaker 10 includes a diaphragm 12. A hemispherical 



oscillator 14 is fitted to the center of the diaphragm 12. With the oscillator 14 as a 
center, plural resonating cylinders 22, 24, 26 and 28 are arranged coaxially on 
the diaphragm 12. A short resonating cylinder 22 is arranged at a part near the 
oscillator 14, and the resonating cylinders 24, 26 and 28 are arranged longer, as 
one goes toward the outside. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The loudspeaker which has arranged said two or more cylinders for 
resonance with which it is a loudspeaker containing the cylinder for resonance 
arranged on the diaphragm vibrated with vibrator and said vibrator, and said 
diaphragm, and air column resonance frequencies differ centering on said 
vibrator to concentric circular. 

[Claim 2] The loudspeaker according to claim 1 which has arranged said high 
cylinder for resonance of an air column resonance frequency into the part near 
said vibrator, and has arranged said low cylinder for resonance of an air column 
resonance frequency as it kept away from said vibrator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the loudspeaker which has the 
acoustoelectric amplifier which complements the frequency region which runs 
short of the sounds emitted by vibrator especially about a loudspeaker, for 
example. 
[0002] 

[Description of the Prior Art] In the conventional loudspeaker, there are a 
megaphone, a front load horn, a back load horn, etc. as an acoustoelectric 
amplifier, for example. Although there is a straight horn as shown, for example in 
drawing 4 etc. as a configuration of a horn, there are an exposition NENSHARU 
horn, a high public horn, etc. besides this. Vibrator is arranged at the throat 
section 2 of such a horn 1, the sound energy emitted by vibration of vibrator 
concentrates on the shaft of a horn 1, and sound pressure is raised by it. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the loudspeaker using 
such a horn, a design and manufacture of the configuration of a horn etc. are 
difficult. Moreover, it concentrates on the throat section whose change of external 
pressure is a horn, and is easy to damage the vibrator arranged at this part. 
[0004] So, the main purpose of this invention is easy to design, and it is offering 
the loudspeaker which has sufficient sound magnification effectiveness. 
[0005] 

[Means for Solving the Problem] This invention is a loudspeaker containing 
vibrator, the diaphragm vibrated with vibrator, and the cylinder for resonance 
arranged on a diaphragm, and is a loudspeaker which has arranged two or more 
cylinders for resonance with which air column resonance frequencies differ 
centering on vibrator to concentric circular. In such a loudspeaker, the high 
cylinder for resonance of an air column resonance frequency is arranged into the 



part near vibrator, and it can consider as the structure which has arranged the 
low cylinder for resonance of an air column resonance frequency as it keeps 
away from vibrator. 

[0006] The air column resonance frequency of the cylinder for resonance is 
called for by cylindrical die length and acoustic velocity. Therefore, the property 
which combined two or more air column resonance frequencies can be acquired 
by changing the die length of two or more cylinders for resonance. In order to 
acquire such a property, it is arranged at the part near vibrator, the high cylinder 
for resonance, i.e., the short cylinder for resonance, of an air column resonance 
frequency, and is arranged at a part far from vibrator, the low cylinder for 
resonance, i.e., the long cylinder for resonance, of an air column resonance 
frequency. 

[0007] The above-mentioned purpose of this invention, the other purposes, the 
description, and an advantage will become still clearer from detailed explanation 
of the gestalt of implementation of the following invention performed with 
reference to a drawing. 
[0008] 

[Embodiment of the Invention] Drawing 1 is the perspective view showing an 
example of the loudspeaker of this invention, and drawing 2 is that sectional view. 
A loudspeaker 10 contains a diaphragm 12. Vibrator 14 is attached in the center 
section of a diaphragm 12. Electrodes 18 and 20 are formed in the both sides 
including the oscillating object 16 of the shape of a semi-sphere in which vibrator 
14 was formed with the piezo electric crystal. Polarization of the oscillating object 
16 is carried out toward an electrode 20 side from an electrode 18 side. Of 
course, polarization of the oscillating object 16 may be carried out toward an 
electrode 18 side from an electrode 20 side. 

[0009] On a diaphragm 12, two or more cylinders 22, 24, 26, and 28 for 
resonance are attached. These cylinders 22-28 for resonance are formed so that 
it may have a diameter different, respectively. And the cylinders 22-28 for 
resonance are arranged so that it may become concentric circular centering on 



vibrator 14. The cylinders 22-28 for resonance are formed so that it may become 
die length different, respectively. And the long cylinders 24, 26, and 28 for 
resonance are gradually arranged as the cylinder 22 for resonance short into the 
part near vibrator 14 is arranged and it keeps away from vibrator 14. 
[0010] In this loudspeaker 10, respiratory vibration which the oscillating semi- 
sphere-like object 16 expands on the whole, or is reduced is carried out by giving 
a signal to the electrodes 18 and 20 of vibrator 14. By such vibration, a sound is 
emitted from the front face of vibrator 12, and a diaphragm 16 also vibrates in 
connection with it. At this time, it resonates on each air column resonance 
frequency with each cylinders 22, 24, 26, and 28 for resonance. 
[001 1] The air column resonance frequency f of the cylinder of an end open sand 
mold is called for by f=C/4L. Here, C is acoustic velocity and L is the cylindrical 
die length. Therefore, when the cylindrical die length is short, an air column 
resonance frequency is high, and when the cylindrical die length is long, an air 
column resonance frequency becomes low. That is, in the loudspeaker 10 shown 
in drawing 1 , the air column resonance frequency of the inside cylinder 22 for 
resonance is the highest, and the air column resonance frequency of the outside 
cylinder 28 for resonance is the lowest. 

[0012] The sound pressure property of this loudspeaker 10 is shown in drawing 
3 . Only in the case of the semi-sphere-like vibrator 14, the sound pressure in a 
certain frequency serves as a property like [ it is high and ] the crest whose 
number is one so that drawing 3 may show. However, a peak is formed in a 
frequency somewhat lower than the peak of the sound pressure by vibrator 14 
with the cylinder 22 for resonance of the die length L1 in the innermost part. 
Similarly, a peak is formed in a low frequency with the cylinders 24, 26, and 28 
for resonance which have die length L2, L3, and L4. Therefore, as the 
loudspeaker 10 whole, the almost flat sound pressure property which 
compounded each peak can be acquired. 

[0013] Thus, in this loudspeaker 10, an almost flat sound pressure property can 
be acquired in a large frequency region. And in order to perform sound 



magnification, a design and manufacture are [ that what is necessary is just not 
to form the horn of a complicated configuration and to adjust the cylindrical die 
length ] easy. Moreover, with such structure, the effect of the external pressure 
given to vibrator 14 is small, and it is hard to damage vibrator 14. 
[0014] In addition, a trembler of other classes like the trembler which vibrates a 
diaphragm, using not only a semi-sphere-like piezoelectric transducer but a voice 
coil and a magnet as a trembler 14 can be used. 
[0015] 

[Effect of the Invention] According to this invention, in a large frequency region, 
an almost flat sound pressure property can be acquired and, moreover, a design 
and manufacture can obtain an easy loudspeaker. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing an example of the loudspeaker of 
this invention. 

[Drawing 2] It is the sectional view of a loudspeaker shown in drawing 1 . 
[Drawing 3] It is the graph which shows the sound pressure property of a 



loudspeaker shown in drawing 1 . 

[Drawing 4] It is the illustration Fig. showing an example of a horn used for the 

conventional loudspeaker. 

[Description of Notations] 

10 Loudspeaker 

12 Diaphragm 

14 Vibrator 

16 Oscillating Object 

18 20 Electrode 

22, 24, 26, 28 Cylinder for resonance 

^*>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>x 
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